A transcriptional roadmap to the senescence and differentiation of human oral keratinocytes.
Human epithelial cells undergo morphological and molecular changes leading to terminal differentiation and replicative senescence after a finite number of cell divisions during serial subculture. However, the target genes and their functional significance in the senescence and differentiation in normal human oral keratinocytes have been poorly defined. Here, we demonstrated normal human oral keratinocytes transcriptional signature profiling to senescence and differentiation. Using microarray analysis, our findings indicated that the gene expression profiles induced by serial subculture are distinct classes of gene. The greatest number of these altered genes was identified as being related to biological pathways of transport, cell proliferation, cell cycle, defense and immune response, cell death, transcription, apoptosis, and inflammatory response, suggesting that the serial subculture is able to induce a multitude of specific gene expression changes during senescence and differentiation. Several highly upregulated genes (IL-1β, S100A8, S100A9, MMP1, MMP9, IL-8, BHLHB2, HES1, and TWIST1) in response to the serial subculture in normal human oral keratinocytes were observed. In vitro and in vivo studies also exhibited a close relationship between senescence and differentiation of primary oral keratinocytes and expression of inflammatory molecules. These results suggest a new approach to determine the biological events underlying the pathogenesis of oral keratinocyte aging.